Glucose transporter in insulin sensitive tissues of lean and obese mice. Effect of the thermogenic agent BRL 26830A.
Glucose transport is decreased in skeletal muscle and adipose tissues of obese, hyperglycemic, insulin-resistant animals. Here we have characterized the glucose transporter(s) in muscle and adipose tissues from normal and obese mice, and we have studied the effect of a treatment with the thermogenic agent BRL 26830A. Glucose transporters were examined in crude tissue membrane fractions (microsomal + plasma membranes) by Western blot analysis using antipeptide antibodies specific for the erythroid (Glut 1) or muscle/fat (Glut 4) glucose transporters. In these insulin sensitive tissues, only Glut 4 was detected. In membranes from obese animals, the Glut 4 number was decreased by 40% +/- 4% in brown adipose tissue (mean +/- SEM of 9 preparations, P less than 0.001), whether the results were expressed per total tissue or per mg of protein. By contrast, Glut 4 number was unchanged in skeletal muscle. In white adipose tissue of obese animals, Glut 4 number per total fat pad was increased. However, due to the enlarged fat pad size, Glut 4 content was diminished when expressed per mg of white adipose tissue membrane protein in obese compared to lean animals. After a 18 day-treatment with BRL 26830A (1 or 2 mg/kg.day), glycemia of obese mice, which was slightly elevated compared to lean animals, was normalized, while insulinemia remained markedly above control values. In brown adipose tissue, the total number of Glut 4 returned to normal at 1 mg of the drug, or increased by 63% +/- 14% at 2 mg. Since membrane protein content was increased by the treatment, when results were expressed per mg of membrane protein, Glut 4 was similar in lean and BRL 26830A (1 or 2 mg) treated obese mice. BRL 26830A treatment did not modify Glut 4 in skeletal muscle, and it increased Glut 4 number in white adipose tissue in a dose-dependent manner. In conclusion, in obese mice, the glucose transporter number was reduced mainly in brown adipose tissue, a defect which could contribute to the hyperglycemic syndrome. Treatment with the thermogenic agent BRL 26830A normalized in parallel glycemia and glucose transporter number in brown adipose tissue, suggesting that this tissue could play a role in glucose homeostasis in rodents.